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Sovera. dfv-~ pat%0 veers dk~t~a for 3t, C54 airplane starti= 
fmn l%V%l flI&t at an alt9tuas 09 4000 zfk?st ana erom an inzthl inaT- 
cat%a rzlkmpeed of 200 tilsa per %our. ms r%suPts s%mr -iat, titJl3n t%0 
bumi au” t&0 ~OSS~~PQ pth3 pmtt3d by th3 Otiaem2s 0f th8 OELE~ at 
BE&$x%@~, @.B speed of fnpset wotxl3t Be about 370 ailed pm %our and. 

* '* 
T 

Tail-load calculations ina8cnte t&at, tit% w%rats ne@Yive aecsl- 
smt2.on of t%e airplane, t%0 t&a. vould $aIl II%3Ebaf th3 edi of %I&3 dAm3 in 
EL lIrEEB%r COIlEd%oDt hl EW?%Kd.. b@CW’t~k E-sB~%‘ZtB Vfiti tb0 Oaid.~CS D 

A xxra&m~ of t9sts ma-i3 ~~3-130 of t%e ~13vator tab eontrd. cxyetin to 
dotstim wlat%ar t%s tab vould mve by an c?.mmnt sufficient to hxm 
eaussd t%~ obssrve% tiv~ tf.%%e stompad snergy in t%e %b mntml cable 

. weri3 5uMetiy r010ased. T7.m r%sults of t%0m tssts baieatea t%at +a0 
probable t2h mx7~mnt is sue% as to be eapble of causing a dive 
s%tilsan to -t&0 oxE3. ob5emod at Bafnbrfd@ 0 

Etid~neca of the vmc~ of 6$&-B afkytie, W-f!8&4, &leh cras%ed 
follo~fi~ a s-taep d%m nar BafnbrS.ge, &$A., on Me&- 30, 191bTs dfmloaod 
ttit tkm %otizola'ta$ -k&l struqture faztl%a fa the ah- but that -a3 CJfng3 
3EaaFxIZUd TElt.% t%e flx301~;~0 lmti1 llapaet aft& t%% gr&l=ouna occuprsc%, Ia 
or&m to eMfy cerMn points relative to t&3 fallux-0 Of th3 tafE .2.x& - 1 

e 

! 
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2 sl&s!. RI3 No. L7I12 

t2.e Pack of film of tb vixig, t%e Presidentas Spscfal Boa& of 
Impk=+y 0x2 A.tr Sefetg mqueste& th MA@.. nto rmke 3.n e.m.lysfe of 
w8ng 3xd. 3335% loads on a tg@rzal transsrt 99rphnex in appro~tely 
vertical &tVQS en In aeeora- vfth tiM.s Pequ0st, t%fl-load 
ealeulatioas %ave been, EL&~ fm a Pjk airplme, Ioa4ed as was th ak- 
plam -i&it crao%ed, iHa s0veml fli~&t eonditfons, fL~cldixIg aives, 
&LL.U-a. titkspn, a probable range of flQ.&t paths stipu.h&ed by the 
oti&%nc% of a.0 er%e%, These remits are coxAafne& in t%fs seeport, 

ut%o@a t%3 bstdl0di e%l~ula.tions are speeffftiy ELppl9eabls 
to tie c54 tIxiPpla.nQ, t&e gemml featx.wes of th8 pasults riay b0 tak0l.k 
a~3 Sap@.IOabhe to ag l.mge trazmport a8rplazm with pzwforcame ~&n.dlar 
to t%.e,t CSP t&0 c54, . 

F In aciditfon to fk&Id-pats% amI taZl--lo& OaScd&~ons, the report 
eontabs ~a5ults of a nm&er of tests ma&3 to detemdne elevator t& 
~ovments &en the stOre& energy Pn the tab OOntrOl cables mm stac8_ae~Iy 
sPelbas0cl. D Tkmee tests were mde Becxmso sever& ez@anatfons OF dpecu- 
PatIons t%& %a& bssn ahmncod as to the eraus of t%e crash cmuld riots 
fn t%s opition of the sen-Por author, be snpgtarked agEdmA rearxmaKk3 
intsrjyxdatfsaa Of the ebiikmce of the mm3h. These expIk.ns.tI0ns 
5xPda&dg 

(a) "tinpoi%b$ of 10ft elevator, ref37L.t~ fr0~loss of left 
outboard tinge pfn tit% ensting elevator overba&z+ce 

(b) l?aflure of rig%% elk&or tip ti tore%023 km4Qe at outbOar% 
Mnga cuteat due to prlo~ tiam%p, fdlowed by nnptim an& ova- 
bahxxe Of e1ewhor sect.fOirz between outboard% and .m-IWe Mnges 

(c) IFabs.30 f&W3 ora uppr surface of x=3@& eJ.evatozr tith- 
res~LLtPngovmbaI~~~oe 

(a) Eeart fzMxre 0~ Other bneagaOf%ation of the p%lst, followd . 
by shmpfn~ forwad EL&D& OOBLFOL eo&mn 

T%s tab test0 w%rQ E&e to ae3dm d3dE.w stifieisnt tab mx7ezEmt 
c2opaP~~mxar to accost for the obssmed dive, 

CQNDF6IOlB sm4TED BY EvIDrn% a? t!iFE t.IiRMz 

Tit30 .riLbpd WEE? state& to bs crsxTlisf= -. at &Ha %ltiti~o.-, 
of 4mo f0o-b 2x2 ele33?, EmOoth a&r Em.3 Ett Em fl~catezl 43Irspeeip of - 

9 200 ml108 per %our . T&0 YsQht 'ms Osti-tOag from ths !raiaOm wef&t 
at tka3-m f33a f~0~ tk3 h07.3i3 *sP 00=wtf0Eb, t0 hve beah 
f$542 pomds at t%~ t%.m of the crash. T%Q centox%3f+l+ati ty pos;f t.f on 
ms not k!mm, except t&at at lay betmeexa 255.filmd 32 perced Of the 
nem a@~dP~C cbrd, vi-t% a prO%able vdue of about 30 pemQnto. 



m?Jx 33.~1 Eo, %px.2 3 
t 

The &$.ms wm sbeemedl to have nosed over rapkXLy -%nto an 
approti~t8ly VeYtfeal d%YEl p ad to have finally em&e& %n a aozzwhat 
Ixm0rted attf t3xle Q The wixlgE3 YeWned KItI t&e fmelag0, but t&3 
hotizontal tail 3wfaees faLlrx3 in the air 3nrl eam t42 oartb in 33uenx2l 
fr3Yl$ choss%y group36 part5 Imxr th3 min -t?m&cag%, 
togetb3r stitb 8yc~xitm333 a~couriCt3, that t&a faflure 
OBC~& ipa the dive ahortiy before t%ae impactto 

, DA4TA lJz3m m Czxm?L4TIOIB 

inticatfq, 
of th0 -t&l 

. : c 

1 

!i%s bauie data used to effect all calc~htfom m gfmm in table E 
&i.rLa 33~ 1, In tab13 1 tb0 geomt~fcal valuea Uutod were taken from. 
~vaflabl~ ll.35~~ rq30rt8g frm the Dou&aa t&m-tiav r3.mdng, an& fron 
d%Y0et zTiExlaMY0~ntQ on a c54 ttIb@m% 0 Tb% a0ro8pMilfe vz?ltx03 3Ll.stsa 
-ax0 i?Emi~d by mm1 s~m0rfxBg pYoc0ib,xP%R frora g3asYal toQ$ data, 
m0 fligb*t3at reudts aYe bE?.Ewd on smm fllgbt tests of L4rizy 
c54xumc a-gb~~, iux~ k-583x a0 m 42-72713 at bang bda, v~, 

ms !I+EKsma tI3e=pla.?? poIlJxr 5b9Trn in fiwa 1 ms! %&%a fYom tests 
of f3. +Iemxlqort tttiqms gsnepoa-k3y RMlaY to th3 cy4, suba0qu8KM.y 

to the parform of the f%i&t-g~ti,cdetit90w, sepuaral C54 ydam 
fox? vEwfous tail usttf~. i3nd elauat9r angles rnYQ Obtati%d. *T&l 
app~oprfat3 CZg4 polam w3ra 9ou.d to &f&m frmn the orQ@m.l%y assmxd 
golaY to aom a%gY0%> bnt t&3 sffect of the dfffeYencoa on -t&0 eale* 
latfom 13 not laTg0, The cdetiatiom mre, therefore, not repeated. 

J 

??l[ktW PA=, AC~TIQIE, .klTlD STICK I!?C,IRCB 

F'iv 2 abocw.tb~~~s fLL&t yatbs ealeulatsd fog the sub@& ah- 
pm 103d%d t9 67,540 JtcnmlR. me Q?gw fU&rb pat&, cma A8, 
ziwp~~~%nta a litit%ng @oncllt~on set by the PY%W strmgth. Because 
tb3 ~ting3 &f& not f&h in flip&t, the acesL3ratlon c0uh-I rmt hztfe 
oxow&ed abont -2& vhicb corrs3p9tis t9 the whg H2xmgt~ h f8ave~%e& 
lbzu3.i~ 0 ma Y.@ fre&t pa-a, emue e, r%pTesents csl..l9tb%r limit 
mat fs EGxzwbat aTbltY%rily tbH%Ed.. Ha settf~ tla3 mid.t, 3.t was1 
pY0Rma that txw sthAs fox-33 wcmld lvm3 to be Ruffiaiently high to 
giu~ tb pilot a diff-9md.t ?mxm=eq groblen, It was aho felt that 
QOES ZlEtgatlua aceslsYatio~,, WM.& TY0lsd. lift the pilot *off tb% EDBat, 
T?OU&fi EdSO b3& t9 3qhdPa tit3 faCti tbJ3t tbQ pflOt fEd8d t0 0ff0Ct' 
YQCOU03y 0 . 

In ealc%alatf~ figwa 2 9t was assumed. th3t tk3e norm.3. smelera- 
t%OEl C-d fEUd?k%lt%~ fl?Oti %g t0 0; OX' -@e bR% hOl7~0d~0 Of ZE!+'33 
at vbfah tLlw@ama 'Etill ;eotate in pftcb lq.foaa appUcatfon of sela0n 
tELi1 %oa&, 1t is 3ctimtid that about 1; seeoda WmM be zpep.ma to 
eha~0 the Z3sOti tUX.Xde~tbOD fYOEi b$J t0 -+a 9%8X-0fOl-0, fTOrB 
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4  I txJ la l~ml x0,  L 7 n 2  
L  

R d b O l h  g  to  1 ; B e w a 3 .i3  a b o ti b e  z 3 . & & &  to  i& e  tb a 3 3  & m m  o n  ffg a r e  2  
to  o b tz4irk i n m  to  e r a 3 b , m tb  e l f3  fo m g o fn g  a l lo l .~60  fo r  - ixw2!3i t ion 
te m , 1-t  cmrk  bs  3 ( 3 e n  L fY O rn  fig L IT%  2  tb .a t th e  ta m  to  C T a S b  r5zxiut  b a u 8  

I 
bcmi  % a + s r a e n  & 0 1 &  2 2 ; itm x m .&s  fm &  1 %  k 3 3 e o r tiia . xt f5  02 .~0  e tia e d  
th+  tb~ f -ml  i 3paea  a-t. f11~3e ; rO-b  m e  h ~ 0  3 0 8 ~ 1 ’~ 0 ~  cIO S ~  ti 37 -o  n fm  
-pa?2  hou r  Zb -L  any  C a a B , 

Both  tb@  -2g  E .m .5 Q g  Bugb t  path  s b 9 m  3x3  fox? t& e  eonaAt i .on  of 
eoaaata t  a6be l8 ra t im 0  .S u e h  a  e o n d A tfo n  m 3 q w l l p m 3  d o c 3 3 3 a & n g  d o x m m m l  
olevat i r  E & l*g le tb Y o * 3 u t th e  asv0.  Q tlxm  pss ib le  P % it igag -28  coxx-  
~ t~ o r i ~  E L Y B  fo r  oo r@ a n t c & n ~ ~ to ~ . as.tglciof a u c b  m g & ttzd$ -L IE&  G ? g  3 .~  
a tta tiQ d  a t t& 3  sk.xl o f th e  E u tv3 a r ia  fO Y  o o n a ~ t tiq h e  lffe  w e ffi- 
ctont 0  ? L + % d .3  I? .a & tB 2  c m 3 8  a g ~ o T x Il.m a te E t -a l3  foz i .zcEw zmJ? i  fs a b 9 m  a .8  
6 W V 0  B  O X I fQ g x ? B  2 . T h e  a -9= -  u ft O Y  z 2 o r m a .l fQ Y 6 0  orssff fcf43rat 
fo r  t& m  ,m s a  h a s  a  va lue  0 2  -0 ,2 6 4 , . 

m e  O ~ V E L ~ ~ Y  C E ~ @ ~ Q  m a  ~3 t iOk  fO ~ 0 8  L V = X Q ’Q O ~ ~ L ~ ~  $ 0  E S .+  p m - k 3  
o n  ax rvo~  A , 2 3 , a i3  C  o f f iw 2  c a n  bs  fo u n d . I% Y X Q  g i m s a  3  r tard 4  
t3 .xl.d f ron tie  E tiek - foY63  s q m t5or l  g t-u@ n  a 3  a  fl lgbt-*S t p a tit in  
ta a 3 % o  xc. m @ p 3 E  3  2 U 3 d  4  8 & 0 1 7  t& 8  Q x J $ ~ - & R B ~ ~ &  g K & & 3  O b % a $ B G a  9 ~  
tsatn l . lndBap B tsa&y 5t ra3gbt  3?ugb t  t l3E.a. W Q Y  3 t&dy  6 m a s m a Y  ‘* 
fQ % & t coml%t fonu,  r ~ s p o c t ~ ~ ~ ~  D  S b 6 S  & b e  toutu V e r Q  m b  wf% E % * 
T -7O igh’tB  E ln .6‘ @ 0n toE”of-gYat i t~  a o c E 3 t ~ o n Q  & % i ? E m m g  f rom tab8 condi t i .ona 
apgmoJ?Spf la t i  to a % 3  Bai r ib t i~  CY&sb ,  tb% s s  Ga i -pesp -pm%nta l  Yest i t3 3x iuQt  
b @  tZ’~ fO ~ d  t0 tb-2 & ~ ~ Z = O ~ s p - f & 3  C O d d t % O E i B  % b Y O ~ b  t& 3  S 3 8  O f p Y O j J a r  
tlm o r 3 tP m .l s q u a tio m 3 . m 3  S Q U A L O R  tb123 a 5 3 0 a  3 5 0  O b e ~ k  e b  ittml f0s 
O P  C W O Q  fw ~ i~ g t.1 3 3 ~  3  i m a  4  t2 2 e  s ~ O ~ O T Y Q  x -. 

F O P  k % tQ a a y  st% a lgbt.  fti@ t i 

d  

= - & + ~ A +  2  --S t% F G :g )+  i,+ e o ]. 
acL  
--A S &  - a %  
tit a 8 8  

, 

010T/;",% Q r  E?xLg lQ*  Y a a l m  

ZBmuf t  @ ixbwg&m3n t  cosff ie"l% s % - e ,  fox- a*we 1 % 3 R  

-. 

3 1 0 ~ 3  of Ft i i2g l lzEi?t  t 23mYB,  p a 2  rd im  
' . 

v iz lg -a.ngis of attack, 2 .Yad. fm 

c l9aMcs  a r m  Q e Y O t lJ?mmiC csn t0Y O f 'TPhg to 6 % D teY of 

-@ tity, f0st 

- 
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_I . - ._ ..--. -~  --- - -_ - . =__  _ _  _ . _ _  ^  .~  



. 

mfx EN uo D II7322 

b Tc391ga QeYo&~e 6boY&s 3%0-b- 

f%#-% @op of tafl lfftl c-Fsarva, per rd$aB 

2-9 Tiing am%, sq- feet . 
horfzmtal tsfl ama, square fee% 

% d%sme PYOIa aBe6 CeateY vzl3g to center of pz?xmwe 
of itail9 fe0-c 

dr;/d.a a.oT5ca?mah facmr ’ 

%/dso el@vator effeCtPu%mEIs If9xd.w 

ft t&Z uetting, ~adbiw 

Bo in~tibla &asm7a3b 5z2.gbs md.im 

For 3tBaay CmwtimaY fXgb$ 

$ Q 

v&a 

%d 

Q 

\Y . 

Q 

E 

v. 

3d 

v. 

a 

q.& aat 
% - %% &4 

' ainyw@ IL!% 6osffzeBent 

amma praB8mQ, p0l.lid.B par ttkp?zm foot 

Ee@E?.m %txx&btb -jyxmx3 

~4~el~~a.ti0~3 0f g33i7i.2;ssp 32,a ff30t pep f3~60and pr t306011ha 

fz?icmpi~ fa,ctox, f2zGxma eqw to lob - 

-iX'Ll8 tii%JJ0Bd 

'%qtmL3Lslt a%rapsd 

. 



6 lax‘s m x0 0 L7n.2 

?"me E?&W~tOle Wk$318S, E&f& fOW35, k3ld. OthBp" ~Sti8XEd qUES.ltftieE 
fOP the 3OV0Yd cm85 of fntimst Em3 givm fOY t&3 183$taal ana final 
pointa of 'cps@ d3vz3 In tab10 xx, Tb0 stf& foreon lfiut~d. am 0ltl.10~ 
(a) tboco ~8qub'ed to be smr%o& br t&s pf%ot a8 ~I&& fOYGB3 to ~mfozm 
tlm afvea by pilot ackzon, OY (b) those mqti~& to be exertid by the. 
@ lot a3 pall fOpP603 to Iia.aamaa l%val flQ.bt OY to paiLl out if th3 
ab35 VQYB cA4ai33a -by em-d= 0~ tb d9va;%si- t0 i2.3~ mgb3 d0m bgr 
uom lr3Iwanted EmOd~C SoTee, T&e tab+m@e bxmxmxt3 Lb&d are 
tboae mquim(% to 6axm0 t&f3 eom~~ng 0lsvato~e fglcmmnts, 
ELES~ the vma.nted EL~YO&~~ fom OYQ&.EG& In th tabs, 

Calctiated chord l0aa tistr%htiorad~ am 13hom fn Pfgure 5 for tie 
boglti~ lELrad temti potits of %be litit1w Qg sgad -2g &iv33 a ll.Lw 
ahQm ox?% l&f3 Piglar0 for @0IilpzdRon are em kktzlq LztpCff9%lf mE3.t eIn& 
ultimats desSgx2 loach. TbQ atTtm3.l 0tr0ngtb of t&3 tail 23 not knovn 
to tbo autbom at tbia wcitfag, baat fs pmbab3.y gmatm t&h the 
Yaqutmd Besign utYengtb* Eavetibeleefdg a eompx&3on of the edcu- 
3.crkla and spixilfid dea$gn loaan is of ixrixmast, 

l3Qgu-Q 5(a) sbow5 that t&l tEaI1 has siaf42icfsnt 54zFmgth to t&a 
cam of tk43 oqaa9lfbx-im mntition of 4?g st 200 tile0 pf.w hcmr, 'stat 
that at 373 tilea per hour the elevator- e.xii the foma%kd po~tfon of #m 
~t~bf.kb~ ELS"B ~0~ia~m~y 0~md3aB 9b t023i0ti IO& 0n the 
vblc~ t&l assembly %EI 'ICI&~ ad atmctmd defleetfoss wotpfd be 
0zpada t0 "r3p~ comf&mabh mq3Bsnktion of load, cl -us cx.9nait~on, 
tkcxtfor~, fafXum3 of t&3 i%IP my be eqectid. 

. Ffggn-a 5(b) &mm maBe~tial EEC&I of sciW~'& throughout t%m 
8g diW9 8X099$ in tb C9'03 Of tb% '&WQtOY, P7fCh dS OVW'k9&8d 'With 
ree-poet to spaefffad 3trengtb at t&8 3YcxsxIWB EpWd. The tOX'SfOX&t, load 
Es m&n-ate&y b@bs and aom3 anfgwmtatlon of loa my be exzpeete~ aa a _ 
rebail-9; of s~rno~~ deflee~~on0, FaijltzFfs In tM3 ease is, hcwewr, - 4 
amcm%aBn in 4&e absemx3 of a c?Av0z-g43nce cafmlatioz2, 

ti gam3iL, the tafl-k~~I tale-datfons 5%2m that t&l faihm 
F7Od.d EaOt bS ~Xp&Zd. Md.~ in @X$Of tie pX3Sibh dfW3 tit &EL~ 
%ilvm voadd probzsbly oecmr PLQ~F the o-ad of any id= ttie dfves 9nvolvi~ 
mblatmtfal nogai3-m amePemtSo9lr of thy aWphms, In ~~xch ftiltam t&s 
atabiU28r -sotid ‘$0 X2$98&& t9 rotate ckwmm and to the Y%aYr TMR 
pofnt 13 mntGx~3d to 5bt~ that the mstit~ of the t&l-load c&mla.t-80~ 
~YQ eonaPstont ~Itb tha stidems In the B~nbrI.Qe err& tht the 
QEQ-~~QF m.a fomef3 dm7n9 relatlve2 to tbo 5ti-zCbi~ze~. (OF viee vema), 
to a6 oseessfm angl% boyonsx tb8 st9p0, 

t 

- - _.__.___~ ._ .__ 



m.cA 3x1 D-0 0 IL4-pl2 

CkTEXS OF ISZEVATm TAB COI~OL f3iSBt.I 

A mtier of PR3etf3 wsrt3 lzlEd% ?mdsr Y-a.?ded condtt~one on C54D Eml 
R’jD+, afqti~s to det~tin~ wbsthw tbs slovato~ tabs acc.&bt mvs by a 
stm.Yc~s~t E!z!siomt to b%ve cmssa. tb% Baberfag% emsb bf t&3 saorgy 

, in "&Q tab ecmtmL cab&~ had besn mddstiy rsJ.eam&. 

ma‘ fiaJt of tbBss tssta Lm3 3.llEds i9.n 2%33qJ C54D-lM blJ@ ssti%l 
IJo, 42-cya)n3S in tb load8 cal9bratbon la'%rroratory of tin &GA at 
Lm@y Fisld, va. ‘I%3 tab oable wae rfggah to a teneioaa sf 35 ponda, 
‘t&i& PYBB fob accordmcs vitb t&s value qsciffsd by t&s ,rmmf'acmr 
for tkm labo~atoqr ~B~SP~~IAX-S at t&s tim of test, 2%~ tm.zbucBrls 
b%?=Psl b2 i&s cab&-tenefoaa %QWtBF mm Pspl%c%h wltfa heavy Bafety 

. ~rlm BO that I&B &.orsd sns~gy fgs the c&de could be mMe* r&xmsd 
by cutting tms wbs. 

tQ9on cntti~ tb!2 .safQ%Y wIlm9 tbs lsft tab t3ngl3 $..xags& 4J” in 
t%2s nos~b.sQvg ~rs~tfion. 

Q&a tat& wzm mpsated pIsm3ral days h&n-. undsp tbs aam cxmditlsna, 
ami ~IEI ld't' tab a&n ,$qsd 4 .l" ha the noss-bsavy dhxsctiono Esa 
naoftbsr of tbBS0 tQE%ol was tkm il?wmmnt of tbs right .tab mmwsd. an 
t&e osco&i tcmtt, bowsvs~~ %b~ @lot"8 tab poisftion %M.leator was Bx.m.d 
to bmm mwd tQ in ths taf%~avy dirsetSon. 

TbB Bs~laxB on wh%e6 thsss tsdts w-s-Ps lllaae wc.m ~CallSb fPoD 
th 3TAC.A by tb~ Amy amI ft wae mabc?squs&ly @vexb a coqk&s omraaau% 
at an klz=q bawa miw -i&s l%ttsP Bta@B of tbs crtw&ati pccoztod, 
azirmm@wnta VsPS 3rlELd3 to conduct fwtbsr tsEexi of the t&l ayBtsz OB 

* -t&l& Bm aLhT$kaMa As found follow OVBPM, tha tab contrro% 
cab& v.a~ rlggsd with a tmm9on of' '70 pcnmda at a tmpmti of 

* about 65% !!?hs f'sulowi~ tm3ta wf3Pa l3Jsh.3 -wcttb tbs r?stitB tal.own~ 

% 65 
2 65 

: 90 90 

---- 

CabIs 
ItQglBIOE: 

(lb9 

” I 

-- . 

Off 

Off 

2 and 4, l$SXl rpz 

1 arid. 2, 1gss Ppn 
c_--- 

%ort tab 

(digsa 
IBOEIB bea'fpg 

lo3 
23 

t-2 

.1- Rdgg%t tab ( tg*s HL1988 heavy) 
Pltlot l~C%toI 

(ZFE 
&my9 

%abl~ rlggsd 9%b banga~ to ‘@-pomd tmefoxq test x&.s with awphs 
cmtdoors ti t&3 SW, 

fioua tzbses rQEta%ts It ‘LB t3soa f&at f&s tab I.r!o-u-3~nt at yj-pixma 
toasio~ ad vitb s@~ze3a off va1s ma&. km3 t&m tbs BOVSEESI~ rm.s~sd 

. 
c 

. -. 

. -_ _s , -. - ____ .--. ~_. -. -I _-. . . . --_ _I_li_. _-_- ._______ _-_-~___r -_ - 
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8 IJ.txA I!352 Eo, LiTI 

bsfom ovsrbad lm&SP tbB t2JaE.s eonflftioe3 at TiFslgBy msla, Es* Ftl fe - 
ta.l~o BSOB that the nzmmmt %s gmotxw Visa tbs airplas lo tibmtfng 
a,3 a rQBm%t of sng3xm op3r%tfo91, !iTbf3 rfght tab mvsa a grsa.tsP E?lEa\aa't . 
tbaa the lcdt tab by a nmx3y emstmt ratio avsragi~ae; L@. Fran thPe 
lad rutit tbs PQ.mi t%b zi?smiBnt LIEqy ba estrntsd fOP tlm ax.5~m1 
tolsts at ks.g&y to have bexm 6 aBoo I 

Tests vsm a,li30 ITEA on txm &my s5g-3 gLsqWeBg Bmaaa no. yB-gL 
cm& BWQQU ITo.. 5&f3~9 at a Ekmy bmse, All of t%mas tests wsra made wfth 
sqgns3 off tzxrd. wl.tb 3p-poLu?d t@&3fion fa tbJ3 tab cabls. !iih3 PsmAtE I 
fo%90~-9: 

Toat I&t tab ,juq 
(ds:~anoss lm3979 

Wighttib Juq l?uot Sntieator 
ma, , ,,(da~a3~ase heavy) (degmm ‘ca971. B88av9 

1 I 

B~QU $10, 39871 
: 

1 LO 
2 03 
3 I,5 

, 
szrwaa ~0, 56507 

aFollovz~ tvb3s tsst, ft w%B fomd tb%t the CQblQ Bsstfon bad bean 
m&minsd By bBts of m.f@ty tir6 amI sthsr.forsS~ matada Sod@d 
b&mma pK!.lsp and ]pulhy @ .%des, %%a teota vere nest rqaatsd, 

TbSSB EVQ~ Qf~tiBB wsra favti bsitdQl.ly to have b%d. tbs tab 
cd&m ~Eg:gsd to shout &+qxznd tmx&m. %3 FS&lBOHa fOP t&S‘3 SXC%ESiVS 
eab%o tenHom,was founcl pH.aqrily ki.bs in x&&mm by the n&?@es of 

,tbs tenslo~ter eal%bmtfon cardiz m-@@.Ied wIti th commly umd coz- 
Ylj3.3PCfti 3.mMnt.s a ‘i‘%%E, Ei%tWB ‘3f tbf3 tiERi I& Ed3 tht e% S%S%?ztO?? 
%ib cab&m arca 3Soly to bs xQ@d to aboat twTee th swcffIed i-.mmLon. 
18 fWtb.61 f%ChOP ieE EiB SJSmt%OD by IllSeh&CE tk2-b tbS SXi3Ct ~ti&J ’ 
of t&s CBblB -ir&Jmfon is lt2mzgoPtmt OT833g to t&3 largs maFgqn of Tdxm~tb 
m-&%abfo 3.n ths cable,, Xn aray tmmt, It apj?sass i&d t&b cable fmxsiors 
on e54 Elfspp~s of ELbout tm?.cs tb0 s~soif~od valuss Ek3.y f*19gqusntly 
OfiX2.E - pEi2baps moaps OftEm 3ilTiEm not. 

&I2 m3a of ttis prob%bls ?zB*tae of ‘tab $mp laTds3P agtw OpPiti~ 
czontit3ons my '$3 @xInsd fko~ the fors~of~ restits by cormeti~ the 
data, a~grotimtsly fop tbs sff~e;; of exesesivs cable twmfon an& for 



I 

YiQEA R.3 x0, LyD.2 9 
I# 

B@HdO opaE&fon.a The ELVQ~B mltfplylx$ rat508 iwqtimd for such 
~O~S~t~O~ m?iy kS Obtt3bQd fPGIT.k tb3 dets Of tbB SScm& SSltkX3 Of G0Ett3 
0% IA3 C54D ailccgtis. Besulta co~~scted to -jO-pmd c&h -Leasfcm a,nd 
6@xlBE on for Qll eas3s folkm: 

. 

Ieft tab jt.mp 
(ds@msnosQ hS3~9 

RQ-jkxttab ,jumg 
( ifLsgPs~Hbsss heavy) 

A.vsP%g@ 

. 

sp-3 a*lane 
(lhmau Ho, 508n) i . * 

1 300 4*4 
2 2.7 2: 

3 300 507 
-w- 

Fp-3 s.irplashs. 
(sursku IJO 0 56507) 

Fox, tbess 10 tss-ts, six immlve v-d.ues of tab Jw.q bs~wmn b,4o 
sm 5.1°, tbrso invo1vs vs..lu~a ma23r tb33 lOo, and 0x33 lrmolves a 
%&.LeoPo~~2.~* or, counting tb3 Cp&D &t0r overhaul ELE a S0~aPa,ts 
abphs, two aE-x@anw shoved t%b &zq batwon 4,1b0 and 5A”, two 
ebowsd tab $q gi%atw eu loo, &lad 0x-B show3d only 2,p. EsfQmf~ 
tbmo vdu~s to ths tab BX@B fxm-e~nts Listed in table 33 Sndfcates 
that, if tab ,jmq occumed ti fU&%, deskuction of tba aQ=@am $a 
cihmt eorttin~.~ tbb~~dive and taCLfallu~~~af~&lartot~t 1 
observed in the tree of 331~ B&nbrlQs era& is MgB3.y probable., 

Tb.s forsgoing PSdP;B and ~Q~b.PSf3P to eormtiona -9n x3bAcb 
norm of tbs tab e~bls onsr~ is d%ssi~x&ed in opratlq, the ta%a agafnst 
acaxdm& e fomx3 o P9gw.Pa 17(d) of 2WA TIT ITO. 734 sboml -l&at ldml the 

. 
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10 brnOA Rx 236 0 L7nz? 

Bltxmf%3P EGva3 awm as 323% tab Ll.z.Gves up the t;a3 'zx2ngQ EKlxfEmt Y.xaEalm 
zero tiw1@3Lat -a3 mm53 of cotiftlom of iIfxbspL3st lm%Q. Acc0Tdiq.g 
to tlh rawAt 1513 tab does no Mali .EL@.B% a.ezodmc famca -m&r 
tb3 cGnMtf#m ?p"Ith TM&l ws *Em3 conc%mrjh, a.na tbs ts3t l?iiauQ3 of -b&b 
@q &vcm BesIn a.r~ a~Ucab%e in fU&ia 

. 
* coxomIo~~s 

*rnQ PQaaltB of tlz9 d9vs path aId. ta914oad calcul.%tiw ad of 
tb3 tasta of PA-52 t&b czontro3- 3yStsm !LndAcats the followfng eoaclusfmba: 

1, m-la figsIll EpsSfi at fivt 23 about 37s nil03 $eP bouro 

2. T?a tisza to ma& 2s Bskrssn X2$ cmd 15$ isscon&~ 0 

3 0 WB-kh %Eqp.%fve ~eol%~tion of %bs afP-plms, tbJ3 -ixd% will fail 
wcd~ps tore~on.a.l. 1oad.i~~xzs3a.r tbs end of the dive, but wU.l not faU. 2x1 
-t&2. early OS? tidal.0 P0giOD3 of tk+ dfvee 

4, m3 t&l my &ii1 fn %Ugbt titbout tbs vLng faflfng txntih ai%r ' 
tb0 $a%% fELTm.m3 b%3 otl%xmQa‘, 

50 If tlw omrgy 2n the olsvator tab con-i.zol cable 1s mtiqtiy 
kdeaeed 'tmikw f&L&t mridft2om a& wT%h aabh tmaiom EM four& cm 
d0vePQl a%qlmes PB 3Qrvla%,, tlm t& vUCL probably mm ~sitMn t& 
xua.-xxy liltit requbxxl to C~WZQ t&a dive obasm& st Batibrid~cs 

6, Tab cmb9-e temfom wea f'mmd 089. sewwaX BWV~CQ tiq3aazgs to 
ba ri&gd TV hl&m= t&xi qmeibf%d -va&ms of temion By a fz~ctor of 
appmamti3gr 2 a IJo lSV.Vt68 ~d-pipdagw3 stiaa6d wsm f'ound r&gad wLth 

. 
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. . 
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l;?AcA EN B-0, I.apl2 1% 

Ep26-Pfid. -t%P3Sbxh o !lwa cl&3xmpmcy ‘i%? kn.om3 +x9 l!lmx3 bsola czu5ea iln 
Eoz3 c3m%5 -iJ&rs@ ‘tiu0Yetmg~ of -icb3 Ia58 of a3 3xx&fom%oY an% 
iti c~fbsra%fon 0 

Ea@~y Fit&d, Tao 

A>pTOV%df 

2’ P. 

.jf 
y##> !+;f:;.: ‘g.JY.~ #p7 A..- \. 8. 

RfcW Q, IiIlmka 
CMsf of MrcTaft ILfm3.B DfvfsPon 

Ploya I., moEq$on 
CMof of Bsaomt8 lIqkax%mnk . 

. 

, - . 

~AUxa 3, SW&e . t - 
AeToFIlaLw.caa lTn&?aesp 

-l-tar fqv-q)ct . 
Leo Bogfa * 

Aa,sTomtf cd lziagh%%T 

,  

I .  

. 

__ _.- __ ..- - .--*- -_. --- _ _ ~- ~-- - _- ~-~.-- --,_ -,~ _- -.-.1- _-____ --._ - _ -.. _ - -_ -_ 



mm Rx zo. Lpx2 

~~ST~~S OF @54 mmm c 

I. 

GQoI?x&?~c valU%S I 

PmlgL?x~a,-sgft .*~*OO*Oo.i-eO 
IanfrJ EE%*et Tatfo 0 0 0 0 0 0 0 0 0 0 0 0 
TYiag tq3r ratfo o o D e D a o . o o D o 
TaBl ama sq ft o o . s o o o o o e o o 
Ta3.1 aE~sct jeatfo d . 0 Q Q 0 0 0 * il 0 e 
TaU.t9gerrat%o 0 D d b 0 6 0 e o o a D 
ElmPator z33%& aft of lxMg% 3..m%, sq 5% b 
Elector -tab aria, total, EQ ft Q 6 . a o 
Ta51 i-qx%nlgtiz a-pm 0 * 0 , 0 0 0 0 0 0 0 
&Em aerod~c ChoYtis ft 0 * 0 0 0 * 0 
T&.1 I!.tsqqth, aerod~c cent~s to c/4 of 
EbvatoT-f@ c’lzoti ra.t20 0 0 e D 0 0 0 0 
Tab4b.p chord Tatlo: 

* El0vator” chox%l. 0 D 0 0 0 0 0 0 0 e 0 D 
Total CJaOrd. 0 D - 0 0 . e D a * * 0 0 

n2c%d%nas, mlg, sag 0 * 0 0 0 0 0 0 D 0 
~cfaenco, tdh, aeg 0 0 0 0 . 0 0 0 * 0 
Mefgbt at t&3 of accfd.mt, 1% o 0 D 0 o 
Centir of g~atity fn gmc0nt &L.A,C, o * e 

0 0 0 0 0 0 0 0 0 0 0 

01000100.~0 

0.0100.00e0 

00.0010000. 

.*..a e 0.Q a D 

D 0 0 0 e 0 P 0 Q 0 0 

0 *.a 0 0 0 0 e D 0 

00000000~00 

0000200~000 

D 0 0 0 0 0 

&&; it’ Q 0 . 0 0 0 

D 0 0 D D 0 e D..O 

D  *  e n 0 D  0 l 0 D  0 

0 0 0 0 - 0 0 e *  a 0’ 

0 D  0 0 0 0 0,0 D  0 0 

000.OOOODeD 

Q 0 e 0 0 D  0 0 9 0 0 

0 0.0 0 D  0 0 0 0 0 

0 324.8 
: 0.48 4.8 

o 906 

: *:;g 
0 %2,46 
o -51.8 
0 0.5 

oJ.5 
:  QoS73 

0 4 

&,T4i 
D  3s 

Slopa afml8m lift cmt3, -pT as- 0 0 0 0 0 0 . 0 0 D 0 0 a0867 
Sloy;a, horizontal tat1 lift cma9 par degree o 0 0 D o 0 o 0 o O.C681 
Elevatoi- effectimmeEcs factor o s o 0 o-s D 0 0 o , e - Q 0 -473 

% 

mmolTAL i33Yasmi 
COK?dETEX IFOR AJ3RONU3TI~S 

. 

- *. *. 
‘- :. ‘ 
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HACA RN 30, Lpx.2 

!IxBrnE - Concltid. 

f2IGWEm@S OF @* ACiEIME - Comluaed 

FlL@?& tsst rostikts :.-. 
B 

Stick forts pep g (c,g. fa p3mx%2t mu-.L), . 
r 

&.& 7 I8 2 316 - 5.07 Co&) 
J 

Batis, eh3~~tm to tib travel O  o o . O  D o D c . o I . D D o O  o 1,W-s 

53 Q* 

2 
SticB force reqtirad to 'bmeo x0 of out of %l?$m tab;. 0 0 ( ) 

mTIT3m~ Jl.-mnsORP ’ 
CobDm FOR AERoITAm~cs ’ 

. .,. 
. . 2‘. , . 

. . . 
. 

. 



c c 

B 

y, 

c 

ETi23QATrn .AIwxxs m Brnrn FrnCti m 

FtU%OF 
* ImId 

constant 

A55eLeration 200 

i 
-2 .cw 

373 -2JJQ 

%v 
,200 

i 
-2% 

374 -2c.m 

a3vat5sp -f 200 ‘--* 36 
awe+? 374 -2000 

%I 200 0 
and ' aeeslsratfon li 377 0 

%I 

-o ago6 
-a~64 

ye64 
ia,. 264 

I:;;{ 

,000 
.ooo 

&mat02 angle 
bd 

15 d6 down 
. 8eT dovn 

9 o 3 down 
8.5 dot. 

8.5 ti0m.i 
8.5 dovri 

, 
. 

. 

E&xrator-s@.0 
hbx3mlQnt 

(a# 
w."m..-UC...--- 

14.4 a0tm 
7b3 down 

' 8,s down 
703 ckmn , 

7-3 dmm 
703 clown 

5.8 LIO~-I 
4.2 down 

Reqtairoh 
y-l: -txwangl% 

( lb) incmmnt 
(d-w) 

lYifYxmN& ADrnoRY 
CONTXIITTEE FOR AEROWW%CS , 
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